Interdomain cleavage of plasma fibronectin by zinc-metalloproteinase from Serratia marcescens.
Limited proteolysis of porcine plasma fibronectin by the 56 kDa proteinase (56K proteinase) (EC 3.4.24.4) from Serratia marcescens released six polypeptides: a 27 kDa peptide, the heparin-binding domain which comprises the NH2-terminal end; a 50 kDa peptide, a mid-molecule that mediates binding to gelatin or collagen; a 160 kDa peptide, that contained the heparin-binding domain with cell-spreading activity; and a 140 and a 20 kDa peptide which released from the 160 kDa peptide. Each fragment was purified and characterized by its chemical and biological properties, and it was found that they were respectively different domains. Both the 160 and the 140 kDa peptide contained one cysteine per mole of peptide. The 160 kDa peptides were connected by a 6 kDa peptide, which was present at the COOH-terminal end of the molecule and was biologically inactive. Only 6 kDa peptide contained a disulfide bond and produced 3 kDa peptide after reduction, whereas other fragments did not change with or without reduction on SDS-polyacrylamide gel electrophoresis. NH2-terminal sequence analyses of the released peptides showed that the 56K proteinase cleaved the fibronectin between the Arg-Thr (located at two different sites), Leu-Ser and Gln-Glu bonds. Out of 118 Arg residues, there are nine sequences containing Arg-Thr, and two of them near or at an interdomain location (at Arg 259 and 2239) were cleaved. Out of 124 Leu residues, there are 11 Leu-Ser sequences and only one, at 687, was cleaved. The above fragments with functional domain activity could be aligned according to the previously reported amino-acid sequence of human or bovine plasma fibronectin. The treatment of fibroblast cells by the 56K proteinase resulted in loss of morphological integrity and extracellular matrix.